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(54) COMPOSITION FOR NON-CONDUCTING LIGHT TRAPPING LAYER, NON-CONDUCTING 
LIGHT-TRAPPING LAYER AND COLOR FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a non-conducting light trapping layer having improved 
solubility of a developing solution of an unexposed part and no adhesion of foreign matter while 
retaining the development resistance of an exposed part, a non-conducting light trapping layer 
having excellent light trapping ability and black degree and a color filter. 
SOLUTION: This non-conducting light trapping composition comprises an alkali soluble binder 
having 2,000-20,000 average molecular weight, a photopolymerizable monomer, an improver for 
physical properties of coated film, a photopolymerization initiator, a pigment which is multiple 
metal oxide particles containing at least five metals of copper, manganese, iron, zinc and 
zirconium and a solvent as main components. The photopolymerizable monomer is composed of 
a polyfunctional (meth) acrylate and/or a straight-chain oligomer having 1,000-10,000 average 
molecular weight. The non-conducting light trapping layer is obtained by coating a substrate 
with the composition, drying and subjecting the coated substrate to pattern exposure and 
development treatment to form a pattern. The color filter is obtained by providing a transparent 
substrate with picture elements of red, green and blue and a black matrix composed of the non- 
conducting light trapping layer. 
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LXfiiffl L^MSffi^SWXltff L< t£ 

[0051] tfc, *?P^!cfc(t3»Hai, ffi, 

a, vvu3-r>A, 5 aBsoiste&R 

[ 0 0 5 2 ] Sfc, 

[ 0 0 5 3 ] ja^&Ko^Ttt, 0. 0 1^m~0. 5 
(im, &IL<ttO. 0 1/im~0. 3 m mOiSffltdfe 
5 r i U\ *£T« 0 . 0 1// m*yf T'ttlTt 

tt;j5+#T-ft<, 0. 5 /im^SxSirSIffi©™^ 

[0 0 5 4] &mmtLX\$, 15m 2 /g~4 0m 
/ g , n * L < fi 1 8 m 2 / g ~ 3 5 m 2 / g ©ISH 
Xfc3 0 rr.T*ttSS^^4 0m 2 /g£-«x5t«i 

^-7-^©l5ISrtt:'fe-oTt#?LK J ^7^^7 7^fi|itSr 
t #?LKfr*7 7 r **it * & 5 J±, 

aiSSftffifclXftVV, JtSffigWl 5m 2 /g*S§ 

[ 0 0 5 5 ] Sfct, Stfg, fc-J;t>'tb»ffif|^jit4® 
[1 ft K fc 5 S£ x* , #31 93 xftffi $ ft 5 «W±« E© 

7k&Sft# 0. lMmol/g~40^mol/g,i5f 
£L<I2, 0. 5/imol/g~25nmol/gfi) 
S^H/JSfeS. SEzk&gftflS 0 . l^mol/g*! 
Xii, M«fi©?g^/M ^y-dc^t^-t-SSfttt 

0/imo l/g&«*.Si, jtaEa^t-f ramj- 
et mm, mm%<DMMt! j t?m<D'<'( v¥-$Lwm 

[ 0 0 5 6 ] ftfc, *5SWfC*i»t5«^ifi©*ilS* 

[ 0 0 5 7] Gtfcfe) SS5N-2. OgfCftU 0. 01 
N (DWkktT h 7 7*771-7 yf=f)A-x^; 
3 0ml L s 1 S#Wfg#£tf X±S^ 1 0 m 1 Sr 

fti), a^9J-fl,$ 0m 1 SrJDx., 0. 0 1 Nifi&$£ 
-^7 7 -^KX£l-L/c?Sg7K®{kr h7^7 

>-:-7is :,';4 r , ±|E0. 01NO«ftTh77'f^ 
7^=W-i?/-^S3 0m 1 +l^*ii57K 



(7) #ffl¥l 1-172150 

12 

[0 0 5 8] r©J;5ft»B^ flTiSStiTV>5t©i: 

TM7*7 77# 3 9 5 0J s l"^ k'n dftf KTM7* 
7 7 7#3952j, t'uZ-frJ KTM77 v >J 

# 9 5 5 0j , r/yVh°n^-t^ KTM7~7 v V # 3 5 
5 0 j , BASFttM TSIC0CER F Black 2904J , fsi 
COCER F Black 2912J , TSIC0PUR SE 1435 J t^S^lf 

10 [0 0 5 9] it ±E©*#Sr«[fct»^Tt, #36 

tic J; 9, 7;^!JWift/qyy-^ifM*yv 
20 -t©W±^±i±$^r, M'M©l»i©lifp-^7^ 

[0 0 6 0] ISISim*ttI5r«i:J; 9 

- h * , t ? = a 5R © * y r y y ^ -cftm-r s ^ 

■**fi«^(i*f tX 0 . 0 1 2 0 1*%/5S1 

axfeSo 

[0061] ttz. mnmmz, o . o o 5 M 

30 m~0. 0 2//m©Zr, Zn, Fe, Co, XttN i 

we^x«LxtJ;v^ m^^mtmx'ii 

[oo6 2] Lxii, m®&mmmwz 
mm^w.^, 71^ y ^g^^T$*x»aa(c 

3£«fc^. MWWSffi-roMAt txii, o. 01 
lft%~2 oai%x&5 0 
40 [0063] ^ic, 7/u* y mm^u btx 

5o »3t» Sft^tp^^-yffMigtfcoX 

[0064] r © i 5 ft77U* y y¥~ b L 

50 Xli, ^*~>mm, l*fWt"7;7x7^ 
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1*1 <Z 2 * tl 5 1 jtf* i/£coMHRf5 frflj ffl L T 

^ y -y vvm * * y u- h^id i 19 /xfStt-B^s^ 

[0065] * fc, *5*wro7/u* y y^- 
•ttro/w yy- its iT«£ns®ftf 
^Si4> 0. 1^20*;!/%, &4L<liO. 5^e 

MWtt4-^4-r3fc*(Cil, ^(DgrfE^ 5 0 m g KO 
H/g~2 5 OmgKOH/g, jftL<U60mgK 
OH/g~l 5 0mgKOH/g««Iffc5 q 
[ 0 0 6 6 ] S£«#2 5 0mgKOH/g*lx.5 

t. m±-m&m^^x;^~>mmttsti%t\ 7 

y wtfofcttt , mft^^-^ffi(-/j^ 20 
$ ft 7 7 -7 7 #3*4 u a» ?> y sftffi©SS 

tfh mm.) mz&z-t. tt, iwaiwomgK 

oh/ gmnxfo&k, 7>ud y ic^-r5i§«tt^ft< 
[0 0 6 7 ] tivij y AWtv ^ yy-nw^M 

It, 2 0 0 0-2 0, 000, L < ii 3000-1 
5, 0 0 0©glt'fc5„ 2 0 0 0*lf1±^y^- 
£ LT-|-#Witg-tH\ 2 0, 0 0 0 ZMZ-Zkmm 30 

fir*. /^->?FMI4-^lK»¥^ttrote 

[ 0 0 6 8 ] 7/U*yi3I)§tt/Wyy-£ LTff*L^ 

^7i/-/l'Aii*>v'7^l/-F, VR-6 0T 
H , 2 0 *;y% N |fffi70mgKOH/g, 40 

¥^ : f*7, oooj, rt"^7^y-^Aa^*> 

V7^yi/-h, VR-9 0THU ~fiS&fi 2 6 
%, S*125mgKOH/g, ^iSffrT-ftS 5 0 

oj , u-/-^ay*'7s/^M^*>~>7^ y u- 

K -W£&2s3 8W%, Ml lOmgKOH/ 
g , ¥^J^ 1 7 5 0 0 j , r7x/-/U/^ 7 '^I 
=c#*$/7* y U- h ~&®s&&3 8*A-%, Sfifil 
2 0mgKOH/g, W-myn 5 5 0 0 J ^Sjptf P, 

[ 0 0 6 9] 7/10(7 y pf^ft/M V^-tt, 50 
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* L<i±5si:%-6 omi%ffmmxhz> 0 
[0070] ft&, ^m<D7/^ y "srjgtt^ y y- 

fctt, fjijx.li*#ll¥8- 9 5 8 8 4^-fc£«£*i3i$# 
i^ffico t©T't, 7/^ y l5j?§tt/<^ >^-£ LTfft 
LV^jJn^ v'fflll CO ff:ffl £ & ft ft V K 1^ T ffiffl 

[0071] 7t:S^tt^y-7-£ LTii, -00 
#?<f (c 3fi^i©zi^tis^fifo#ttr? y 
Ts-h^tffettT? y u-h (wr, 7^yu-h 
ftty-^y y-M$i£PB#s^liI£ 77 

7tV ^-bRXf/XHW-Wj^mi 0 0 0- 
1 0, 0 0 OOjtittfcty =*T-£©ffi£ttii*&*L< 

[0 0 7 2] (^) 7^y U-H^^T, t 

!6SSS^6SriBxL5i N &§##@< ftSEBiK »l< ft 

t*<VZ 7WV- hXlftOR*ft*Sff* L 

[0 0 7 3] #yifk>^!J3 
-/uv 5 (y^) T^Uu-K *°y7°nt:°i/y^y a- 

77^-F, h y y^n-/l^7°n^>v ; 7y y 

-iy^oiy^y h-/ixxh7 (y^) 7^y u-h, ^ 
y^y^y H-yH^y (^^) r^y ^ 
^aiy^y h-;u^y^ (y^) 7^y u~b, 

7?!)I/-K h y yf-n-;lx7n^y h 

y (7?!)o-f^^Dif*) i— hy (7 

9 y n^^+i/j:^) ^ y->77 V- hy (7 

?!)n^ , H*i'if;i') -y77u-k y"y-feyy|- 
y (y^) 7^y v-vmmf***.*. tit, hyy 

n fl/m-> h*^<7)7^U'y^-^f--i' K^r 1 
3 0 4 L < |± 3 2 0 ^/uftJPSJC Lfct 

7W u-hftLfcfc©iW5)*t5. * 

fc, *°y ^XT-jvTt y i/- hStwtHSo 

[0 0 7 4] ±E»7y y y- hf$:£ ^ ^ ^ y U- hflc 
i: tt*tL^n*a, *feri^UTffifflLTtJ:<, * 

[0075] ttz, 2M(D—m^mm'oumik (/ 

V) 77DU- 1 0 0 0-1 

o, o o ovmrnxv m, 1 - m - 
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tt/W y^-^#tlg 7y y y-bcopjtuft 
fnttfc t L , *» JtSurogHPtt^aoJRH fc # x. b ft 5 

[0 0 7 6] 2fi0ZfiJg&S£«fOitti«fc (yy) 7 

y y h i Lt, »iL<tt i , 6 -^-y-y^- 
<{£jl$ftS 0 

[0 0 7 7] t©ftjcfc, $R|4\ #y^yyy*y a 
(y*) 7^!Ju-K h !lifi/yyy n-zwj? (y 

9) 7?yu-h, ^nfl/^'ija-^ (yy) 

7yyy-K hP^neuy^yn^-; (^) 7 
yyy-K ^yi-r^y (yy) 7y y y- h x 

f-Uy^lM' K#*Plf^7x/-;l'Av J (yy) 7y 
y y-h 7"ofumt-l' Kf+JPbTX7xy-4/A 

7y yu-h ^^yf^pa-^ 

(yy) 7yyu~k 1, (y 

^)7yyy-k 1, (^) 
7^u-h, t Kn^ytvjy yg^^yfvi^y 
(yy) 7yyy-K fc Kn=3ri/tv<y yji 

7 * h >ttJq*, h y ^fn-^B^i; (y*) 7 
? y y- h h y ^pfi^^y-^ (y y) 
7^yu-K ^yy^y^y N-/yy (yy) 7yy 
i/-|^;^t7u-In -f y^T^/Hgif-uy^^r 

K3Ettv 7y y y-h#MW^ft?>„ 

[0 0 7 8] Sfc, ¥#J#-?fti 0 0 0-1 0, 000 

Tfcftil^ffl^ 5j5S. #1^7^* y pfStt^ y^- 

^ttE (y*) 7y y y- h«fpf#t»ffi^tt^#i: 

-f5fc (yy) 7 9 y^Ky^/y 7^y;uS 
=^fvk (^) 7^!);l'|7'pe;K (^)7?y 

/i^7*7vi^<d (y 7y y y- h;ty =fv-f4fi, 

[ 0 0 7 9 ] _hffi©3tfi^tt^y-7-©^fti N 
«tt£ftf fflffij&fe*©£@J&#«> 5 fii;%~ 5 0 11 
% 9SU 14 5 J*%~ 4 0 S*%T'fc !J . #tti3 

(yy) 7y y k ztt^tt 79 y 
!- x ¥^5)^ 1 iooo~io, 000 (ommt y 3 

[ 0 0 8 0 ] #38SHSrHS-t5±T\ ±E7;M y "STjf 

tt^-r y y~ fc #fi£t£* y -v-Sria^&fr-era r fc t? 
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y "sjffftt/W yy^-fc LTffll^#*yffiII 
11, U^ilialfflTfcS 2 000-20, 000 
. thhfA Vj J! M Ll 1 (• , 1 

ign^ 3 $ £ ft* L-^t < , # 7 - 7 IV9- 

[0081] lil^tteicisji Ltii, llfiitt^fftt 
10 *SrJR|?|J!i»t51*ttS:tt5ri:^aSL<, 7/u* y 

MWif h h 5 o r <?) J; 5 *MI#t±&l^j 

[0082] mfett3^*!l<?)fe$ffi («*«J) fcii, 
20 flc s {fHitfjKyr^y/nt, **yt-=^t°ny h>> sK 

y f^/U7^3 -;K *° y t 9 9 y 2 - t K n * 
xfuy/p *°y 7°n tVy^y 

v^yy^y y^^^/K *"P^fuy, *i7fy 
[0 0 8 3 ] liil#r±eicISJ©¥^^^ y 7 7 h 

mfcUft 1000-30, 0 0 0JJ 
30 iL< (12000-20, 0 0 o, MzkSis^ i o 0 0- 
3 0, 000, &%L< 14 2000-20, OOOT'fc 

") . y"7 7 v^&mnw^m-i 1000-10 

0, 000, &£L< 14 4000-80, OOOT'ft 

[0084] mmvommmK m^t&An^h 

# t o7 b y y *a^*o»^, BlTk^ fc 3t*iS fc 

^ ttftW /;« 9 : 1-1 : 9, ffSL<(48 : 2- 
40 2 : 8fc1-5fc<t<, ifc, ¥WittlOOO~5 
0, 0 0 0, $f$ L< I4 2 0 0 0-4 0, OOOTfc 

[008,5] eti - u o j m<Dmmm^§ 
& a a s fc , Mmmmtt 5 1 § e r t/c l < * 
[0086] aiR*ttefcfiiU4, 7/p/j y Wi^tt^^ y 

50 5 0^%, OmgKOH/g-2 5 OmgKOH/g 



(10) 
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©«I&3 U\, 



[0 0 8 7] fcR#H45fe&Slli, L, ft 7VU7-fex- k ^Tuy?!) ^-,v^^>v^-t 



[ 0 0 8 8] ZOto ttlUNm&SkMb LX. mm T/K ifU^Ja-^/Ttf-h, yif^ 
i^i0*;l/%, SHffiOmgKOH/g, /k ^xfuy/U n-yMr/ rc^yn—f/K v^-f 



0J , rLH-4 4 8, Zfii£&S0*/W% HfflOm 10 l/y^!) a-^f yH-f/l', i?ifl/^!/3- 

gKOH/g, ¥^tFI3 0, OOOj^k^qdyj /W^if/H-x/K ^ifi/y^y n-/Mf/Hf 

y D;^f;K7)^7 7 h>jfy v- dfi££&l f;H-//l.7t7- K 7 , otVyy!)3-;R/i 

5^%, 8ffi7mgKOH/g, ¥Wil8, 0 fvH-fyU, 1 - 7" ^->x ^y7PA/-/K y 

0 0j , ^U>m^~'m^^ttt?)±mt°'J 7"ntVy^y3-/«^f^x-7;K 3->f^ 

yy-y- y/^f/k /fiiwy (y y- y- y ^g£- 2 - -3-j h*~>7? 3-/^^-3-/ b*-> 

tKnJfyifyP) ©^77h^yv- (Ztihtl 5 7^7-fef - k ^^T^/^F^ SUMfvk 

li7mgK0H/ gl ¥*S^-*13, 60 fL|xf;U, ^^- a -k Fn^fWy/f 
0J ^JS^IfkftS. 20 t^jls-p-? h*Wy:/f U-h^jJWfitfkix-So 

[0 0 8 9 ] Iflg-fettftMJ©^ lli, [0 0 9 4] ±KO»JWti3PT, 

!ffl»j*tt©£HJB#© o . 1 5 0 11%, & dS*oift*ant, T/ufi y Biig^^ y ^ 

£L<i40. lfift%~3 oaffl%T&5 0 -^y^~ *a^-Bitt*J^*rt-5*#tt, fcfctffc 

[0090] *a^ftM*&jwi LTii, ft^ty h > m^-t 1 axi±2sw± 

7th7 I ;y| 1 ^y/7xy^, ^yyyy oSaj&aM&LTJH^s:: #*L< 

x-r/u^, ^-**y K*, $ y"/-^ -r $ \t£MT^^-/u&tz\t%(Dm!$fo& 1 «#±£tr ^ t 

^-/^©ftS*©!**. *fctt2«GJLbz)iS£teffl i«a*U\ flrfc, «tt©fttM£*#«-t-5i, 2 o°c 

*«*tf6tL5. <8^©i$i±/«c wmmz.it> t \z^x, #6*i ooaftgBic^LTi oa*^w±> 

■C, ±E©3tS^H*6SiJ^*Px.T, T $ y^Wy ft* L< 14 2 0ftI»RJL<0»#ttfctfo£fi7/i'=- 

a#ffiit»j»^tft«, i^'ittiiTtlffllM^w^i attests 1 , n -k^7'^s- i o o t Lfcst 

0 . 5 fift%~ 4 0 fi-1-%, ft £ L < (4 5 £ft% jfcfc J; 5 JtlHiig^ 10-50, L < 14 2 0 ~ 4 

~4 0fii%Tfe5„ 0 (DmiilWi U\ $ FjII, *MJ±7©*£# 1 0 0 

[ 0 0 9 1 ] ttz, y-ymmtli-y'J ayMIftft 1C-2 0 0U JfSKlll 10°C~1 90°CWtW, 

^J*#^ltttii7tIffllMtlc?^@^roO. 0 0 0 1 li^ SffiaWjiLTtt, 2 0°CiCfc-^T, lOdyne/c 

fi*%~ 1 $?* L < 14 0 . 0 0 1 0 . 0 m ~ 5 0 dyne/cra , $f £ L < 11 2 0 dyne/cm -40 dyne 

l*%^$*5iJ:v\ , m </){>(/> ii'.'lj i - o - f. r <.|/L!1.L 

[ 0 0 9 >] A cD](/)J| z c f i HAW it if 3tlro*igiStti : f : l!)W*t*5SrBS±-t-5rt^-e#5 0 

JtcOfig^^tet-. fflJJte^/^/ti S m »i )h,u 1 [ 0 0 9 5 ] MtP' I - ikl'l i'*. 'l ' 'U [i ' 1 f'j! I 

[0 0 9 3] g^JtLTfi, if^Ja-w;^ JfO. 3^-5^, KL<l±0. 3 M m~2. 5 

T-fer-N, ifi/^!)a-Kyif*i-f^ [0 0 9 6] #*«tt]fjfcS£jgjS Lfc&KroKttKBg 



yy 3-/Ky7;;H-f. 



5 6, 0 0 0J S rL-4 0 3 A. ZIS^IO^I/ 
%, IIOmgKOH/g, ^^-13 0, 0 0 



yyy"y 3 - w ; if ^x-f/i'7-tf - h> y^f- 



(11) 
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[0097] ^->mitLtzmmmmmm-r 
ff«T-fc?, 0 z.<nT)va y*^3i«©pHii, Hid 

(17. 5-1 2 4-C0fa#-e*>5 o ftffl1-5T/>*!Jrit 

gHk»M4i»ii^y (#Ri4\ f . cn i 

[0 0 9 8] ^mX'H, ^CiStlot, MS 

[0 0 9 9 ] S^(S«lfi, 

— tvk i/i/y^^T^, ^ye/^/ur^y, lift 
tz i utM x h h mmim^ * ->« jg&uvx ft 

V) r 7 y l — ha*f©*^*XtHWPfi^Kjt?ife 
SttJMkttT* y /HJflilt±E©#ii*fc* 40^7 -7 9 * 
(H«?$J l ) 

(i) mmmmmnmrn 



0 . 5 ^ m~ 



[oioo] ftfeftfc* Wjitf*'* 
-t- £^ LT»iRi*ffiffl t «i $ tu&ai^t Wfi 
*J=tf$>fi5#, *©fc*|;:|±, 2MHtffi&fef gft, 

[ 0 1 0 1 ] RSt LTIi, l&«*«T? 1 HfiU:, $?* 
L<f±4H~5H©«£, £fcfi, A*^-J-$ y*jg 
?^HM!t OBS DUH-2 0 1 S> (») 
MS) U !-" : MOD E 5 . If UA^if 

Slfim, J¥ LiA^Sg 0 . 0 1 4 mN / s 

/e Lxftbtizy* -r % ? 3 0 &s l < 

[0 10 2] %<?-M&t LT!4, 5t 

log C4 0 0 nm-7 0 0 n m<D WIDttS 

^*Sil53t^*gdSl~4. 5, jf*L<l*2. 0 
~4. OWtro^-fSt <fcl/\, {Wfifet^i LTf4 s 1 
0 S Q • cmfth ffSKll 1 0' Q • cmWi 
1-5tJ;v> 0 Sffi^fiftt («fi£) tLTIi, ±0. 
#*L<li±0. 1 m t 4l\, 

[0 10 3] 

ri\ W (4 r ti h <D mm\ I- PS£ $ ft 5 t, © X (4 ft 
[0 10 4] 



• 4| i .J ftH&g}f4 (CuMn! O, WMnC30 fi»% £ F e ICS^ 

m^ML2. 5fiir%, 3Ef&£ZnO, fttfT 1 . 0 Lfc^^JSK 
ftt!«^ TvHftftl^ (ffi) $1 W7-^# 3 9 5 2 J , ft '^0. 1 
um, Lh \ \ > . 0 n M K? it : 0 « mo 1 / g) 



1) 



■ m) 



D i 



l&f&fttr&GU K 5 MCX+ft\cft& U life « [0105] 

(2) #«mtt®ftfjia/»« 

• (1) -C'ftML/cl&Mf^W 

ill5H- (tt) $^ rvR-6 0TIIj , ¥^^^117 0 0 0, 
0W%, li70mgKOH/g) • • • • 

• Ttfi^tt*/^- (^>?i^!J h-/i^<w/7^y 



2 3 iR uctflS 
) e r b y k 



6 \ mm 

7 9 y In 



1 1 



• (i, 



-h) 

• • • 3. 5S*]S 

i>7^ y u- h) 



(12) ftBPFl 1-1 72 1 50 

21 22 

• • • • 0. 

• ~mm* y =*v- * ^ y > ? ? y /nfc/fvua* y ^v-, 

TOH^, 0 0 0) 0. 3M& 

• mmMm&m mm y -v-, («o m l - 2 0 - 3 , ¥#$hp 

'.tr, G, 0 0 0, gM3g^IO*^%, itfi0mgKOH/g) 

• • • • 0. 7fi*8B 

2— <yi?/l/-2-i^?vl/7$/--l- (4-W^U/7x^) - 
7^/y-i 6fl»g|5 
4, 4-i/if/l/ft^fyF> .... 0. 3fil§f! 

2, 4-^i^f-/r= ! r-y-> h> • • • • 0. 1 fifflf! 

• • ■ • 0. i .rij,c % 
•i§IJ (yif i/y^!in-;uv ! ^f;n-f^) ••■ 3 01^ 

tmbtftz+Mm&Lx, *m<D#mmvmm% * [0107] (4) g)t *5j;t>*mft 
[0106] (3) ^'ittiiTtiro^ /<^-y^S3fctfct, 1 %m<w ]) <>j»m®m 

#7*X8Lhfc (2) f«Lfc#iltt©tWM fcUfc. 
ft?rxt'y3-?-T'MU l 0 0VX°3ttm&m [0 10 8] 

(1) H6«f*#*ifc©M8l 

• #¥ttttlt&§m (CuMn 2 O, OMn0 3OfiI:%fcFel£*£Lfctt£ 
^W^Wfi^ Wgftll Oft) M TTM77-7^# 3 9 5 0J , 

0 . 1 p. nu Jfc&ffia 2 0 m 2 / g , 7kg£Sifc 13/imol/g) 

• • • • 2 3 aias 

(ft) fii Disperbyk 11 
1) • • • • 2l*g[5 

• ^ (i;ifi/y/!J a-/w^^^/n-7 l yl') •• 7 5llg[! 
±E$#£*l£U IJ-yKS/McT+a-WMftU ^ [0109] 

fif^mffi^HSSt/-^ *3o 

(2) #«®ttl«ffllMti»ISS 

• (1) -eft*Lfc&fiiKtt£*S[ • • • • Biltfli 
■ 7Ao&y RnStt^W^- {^y>7M;?7 y u- h • ^fky • 

K#S£* (fififcfcl : 1 : 1, ¥^H«3 75) } 

• • • • 3£ft« 

• 3ta^tt^y-7- (-^^im y y-i^wtv y h) 

• • ■ ■ 41MI5 

2-<>^-2-^^f^7;/-l- (4-W*^7 7i^) - 

4, .... 0. 3143! 

2, 4-yi^fi^fyFy • • • • 0. lSIrgu 

tv^'y*-^ • • ■ • 0. 4fi*g|5 

±umi+fti^&Lxmmmmmm®m iom) (4) &j;t« 
[oiio] o) mmmm m^-ym%hm, i y 7^«ix 
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